Abstract
Introduction

37
The increase of atmospheric CO2 concentration (40% since the industrial revolution), 38 mainly due to fossil fuel combustion, represents one of the most important concerns 39 regarding worldwide sustainability [1] [2] [3] . This phenomenon has been associated to 
51
In this context, microalgae have attracted the attention of the scientific community due to 52 the ability of CO2 capture and biofuel production. These microorganisms can convert CO2 53 into biomass through photosynthesis with an efficiency several times higher than 54 terrestrial plants [7] [8] [9] [10] [11] . This biomass can be used to produce biodiesel, biohydrogen or 55 biomethane. Thus, biofuel produced from microalgae can present net carbon emissions 56 near zero or even negative [12] [13] [14] . Consequently, microalgal production may provide a 57 solution for stabilizing the atmospheric CO2 concentration. However, microalgal 58 cultivation still presents high process costs. Moreover, it requires large amounts of water 59 and nutrients, which is the reason to be considered a process with high environmental 60 impact [15] . To overcome these disadvantages, microalgal production can be coupled 61 3 with wastewater treatment. In a study conducted by Lundquist [16] , it was concluded that 62 the production of microalgal biofuels is only economically viable when using wastewater 63 as culture medium. The authors performed a techno-economic analysis of biofuel 64 production by microalgae using five case-studies: two of them emphasized wastewater 65 treatment and the others were focused on biofuel production. In this report, the overall 66 production cost of oil and biogas was significantly reduced through the revenues 67 generated from wastewater treatment: oil production cost decreased from $332 bbl -1 to
68
$28 bbl -1 , whereas biogas production costs decreased from $0.72 kWh -1 to $0.17 kWh -1 .
69
According to this report, an integrated system combining biomass production with CO2 
where Xf and Xi correspond respectively to cell concentration in the end and in the 
where X1 and X0 correspond to cell concentration in days t1 and t0, respectively. Finally, :
Considering the typical molecular formula of microalgal biomass, CO0. 
Results and Discussion
170
Although the production of biofuels from microalgae may be an alternative for non- on specific growth rates, Figure 1 shows that an increase in light irradiance and in time
203
of light exposure contributes to higher specific growth rates in all studied algal strains.
204
Apart from a few exceptions, a statistically significant (p < 0.05) increase in specific 205 growth rate was observed for higher light irradiance values and higher light periods.
206
These results are consistent with previous studies that reported positive correlation 207 between growth rates and light irradiance and period for different microalgae [37, 38] .
208
Regarding biomass productivities (Figure 1, B formula used in this study: 6.6 and 1.3% for N and P, respectively [8] . 
Influence of algal strain and culturing conditions in the overall process
340
The effect of algal strain, light irradiance and light:dark ratio and the combined effect of 341 these variables on kinetic growth parameters and nutrient removal was evaluated through 342 3-way-ANOVA, as it is shown in Table 2 . From 
Conclusions
359
The effect of light irradiance, light:dark ratio and microalgal strains on microalgal growth,
360
CO2 capture and nitrogen and phosphorus uptake was assessed in this study, in order to 361 obtain an integrated and sustainable biofuel production system. Higher light irradiance 362 values and light periods resulted in higher specific growth rates and CO2 uptake rates. 
